Variations in mismatch repair genes and colorectal cancer risk and clinical outcome.
DNA mismatch repair (MMR) deficiency is one of the best understood forms of genetic instability in colorectal cancer (CRC). CRC is routinely cured by 5-fluorouracil (5-FU)-based chemotherapy, with a prognostic effect and resistance to such therapy conferred by MMR status. In this study, we aimed to analyse the effect of genetic variants in classical coding regions or in less-explored predicted microRNA (miRNA)-binding sites in the 3' untranslated region (3'UTR) of MMR genes on the risk of CRC, prognosis and the efficacy of 5-FU therapy. Four single nucleotide polymorphisms (SNPs) in MMR genes were initially tested for susceptibility to CRC in a case-control study (1095 cases and 1469 healthy controls). Subsequently, the same SNPs were analysed for their role in survival on a subset of patients with complete follow-up. Two SNPs in MLH3 and MSH6 were associated with clinical outcome. Among cases with colon and sigmoideum cancer, carriers of the CC genotype of rs108621 in the 3'UTR of MLH3 showed a significantly increased survival compared to those with the CT + TT genotype (log-rank test, P = 0.05). Moreover, this polymorphism was also associated with an increased risk of relapse or metastasis in patients with heterozygous genotype (log-rank test, P = 0.03). Patients carrying the CC genotype for MSH6 rs1800935 (D180D) and not undergoing 5-FU-based chemotherapy showed a decreased number of recurrences (log-rank test, P = 0.03). No association with CRC risk was observed. We provide the first evidence that variations in potential miRNA target-binding sites in the 3'UTR of MMR genes may contribute to modulate CRC prognosis and predictivity of therapy.